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(54) MANUFACTURE OF THIN FILM TRANSISTOR 

(57)Abstract: 

PURPOSE: To restrain irregularity of contact resistance 
between an Al film and a transparent conducting film, 
and maintain the contact resistance in a small value, 
regarding the manufacturing method of a thin film 
transistor which is used for driving the liquid crystal in a 
liquid crystal display. 

CONSTITUTION: A source/drain electrode 33a of a thin 
film transistor is formed on a transparent substrate 21 . 
As to at least the upper two layers of the electrode 33a is 
an Al film 31 and a high melting point metal film 30 in the 
order from the upper layer. An insulating film 35 is 
formed so as to cover the electrode 33a. An aperture 
36b is formed in the insulating film 35 on the electrode 
33a. The uppermost Al film 31 of the electrode 33a is 
etched via the aperture 36b, and the high melting point metal film 30 as the substratum is 
exposed. A transparent conducting film is formed so as to come into contact with the high 
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^ melting point metal film 30 in the aperture 36b. 
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*©v-x/k w^ams-c*-?*. :^v< 

OVKBb^ A 1 m 4 tr X k 4MB V - A/ K b ^ >S 

piav-x/ k n >M±«E>inaiHUIccHD««Jtt 

Rfi2ffSD*^UTBy[ga^D(^cr>liriaA 1 «** ? ? > ? 
?4X*I4, 

«WB4«fltr *IS4 *1W*Wi h 9 > V* 
[Ig*jg2 ] msy-A/r >*Si*w§aA ! e 

4 £433* 4?41g*:ig 1 £«4>i9<g h 7 >t>* *<D»jS 

[ig*j£3 ] H&A i Max * $ x * h X y 
*>jrtc J: MfiMDGNMfltitiaaafc 

kx HEttiwiieHaeitv 
«Wc»ot. may-*/ k u^>*stc»r^Ws2 

S£M£y - */ K U 4»tW4 C 4 
4T4S**3I2 XUlM3eR4>Ma 1^ 5 >t»a*4> 

[Mt*5 ] MIA ! BOX * ?\tA ! B®ftB 

[is** 6 ] MBMiwtcHatvdtrixa^ft, 

mena«:MKl/r««Mt:««tl/. HE*«BRVB 
sEHDrtcOBiTKA ! e<J>*B**»LTx s> *> 2^4 
XB £W¥ 41g*Jg ! £4WD)SM> * 7 $<DW£ti 

& 

[ is** 7 ] ma y - * / k n > «ft ««as o r« 
tw**Mre4i««E>a. 

webd*****-** ttuxm^tcBx ?*i> ?<& 
a o fc * * . nsna«^ i, trn ia^prt ® n& a 

Xif4, 

4X114 *WT4»*:if 1 MMi h ? 
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4 4 -> r i * 4 b9 B±tf «fi left o x . mz v-X/ K u 
^ >«Sic^4vnaxB«nBvccafflb, vrejsq9« 

J 0 ffiUhttHUMBy K u ^ ^^S4 
W&f 4C4^«ffi4T4»*®5. tt*V6XI2if| 
*)(|7ia3}S(0»!B h 7 

[ iS*3g 9 ] HSttflVBttli i T OKXi* Z n OJfi 
"C*4C14*4*«4'S'4B*91, 15*12, Ig*3S 
10 3, Ig*^4, 15**5. lg**6. ifefe*7 7^il* 

[000 1 ] 

tc^^n4»Mr7>t j A^c[>83fi>7^tcpiiar4o is 

victim? hmm?>vx* <tft> 
^^-fft*^^toi.(xffl»<>ttafk^««>^nrc»4c t 
20 f T-? mj > ^a* ^ jihc««>*aav^ 

rC R T 4 «4S'C * 4 C 4 6 n^^b 0 . ^ffe, 

fins. <w^oW3^99«>i!a4i«±^a*nr 

C^4 ft 

[ 0 0 0 2 ] 

<m\±Rvmm®*)ft±<c>tc&mmo>-^>£ bx, 
TFT^M;^A(DM^4am*^3hrc^4* d9 

(a), (D> -HI OttTFT^h »J>Aa**-* 

30 t*rgz^4{Kffi0f*>4, 

[ 0 0 0 3 ) 09 ( a ) tt. &g&£l£Hl/rgp5S&« 

?ztc&0t:7*~)i£j&f&?zm<Dtf&&™?* mx 

It. «(C, Kb SS^R^y-h^^* 
^ HS^Ci*, 2^SKl±ccy-hSS2 4mt? 
«»<Z>T»««3^«Stl, Cn^«fi2, 3«ttSl 

(./c^-hsB»»5^asnr^4 # kcc, 's-vm 

n. TFTitS-fcS^A l«4ft->t:i*&y-A/K 
40 6 1)4:^4. *fc. T»«fiB3©± 

^t:i»4Wi»a©±«wa7>wB««nrc*4 # i 
t*Hi/t:iaraafi»«9^»i«$nt:v^4 0 

[ 0 0 0 4 ] * fc, K U ^ ^BHMrcttiC, ii^s^ i ± 
tc y- h 5 t/r ^^c «±a«*« a i m 4 ^ -> x i * 

4Kl/^>»^8^.«3nrfe0. KlW>^8ii 
»Ctt, ! ±KT i 4 A ! KCD2ao9SB^ 

50 ^cC4 > /-h*s-f4 4 1 ctommbxy-Y&ms 
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t mmmm 9 mm $ *va * 

[0005] CCOflt m$ <D> cc^TJ^cc. vi>* 

- h 4*^ 4 ±.<D y~ v am .« s aromaiM 9 4 tc * 

ft^friEICIioa. io b. loc. iod £?frSn>. HElio 
[ 0 0 0 6 ] Jfc^-C, m 1 0ic^<£ &p?fi|jioa 

«B«y4 0 CttKJO. TF T#1&5&T4o 
[0 0 07] 

iM±oJBntt«K9^»ioa^ioa«:<^;o, c 

a, iic*«fcOfc»£. HSS«llb3?4A lK4G> 
t#4ftK< <. «tH*K*«6^' , C**< 
fr4*><*>#fc4. cm*. A ! ]gG>&ffitc@#KffcJ8rt s 

»»snfcfe«>. r?Baioa^iod^^T^fc 

«>©X 9 * > ^©BUCX y? > tflKUPA ! JlCC'StffiK 

stfgi/fcfcfc4**&ft4o 

[0008] C©fe», «fl*8M»T4fc»TFT*i* 
f1E3tf44, ««6tt<»A*Kj:vc. ttUK*»*4 

tttttRft^S < flK« 4C 4JUI ^ > £>A * 

CDMa^StllflWACttBfttrAfcOT**. 
[ 0 0 0 9 ] 

4ft -»TC*4HBy-X/ F U 4 >SB4»8H/C»» 40 

«*»jiW4ie4 1 NBv~A/h-w>M±fl>Bi 

EMDrtiPlirB A ! «£x ^ * > ?T4X« 4 . eheuii 

□nodse v - */ r u ^ 4 

& «sw 4x?i 4 * * ©is h ? > t>x * 

iCfcotTiiflWtl, £2<C WEy-*/TL"/>flHS 
IE A 1 Box ? * > ytc^: 0 , Titoll&MtAAJM 

tawrc^c 4 *4«t 4*4* 1 ®rhicsik>nhi ► 
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A 1 Btox??>?£$X';> M-7f>^Cj:Dttk 

4 C 4 *ffiB£?**2 GJMCCBttOftK h * >t> 
44>±«2«CD*«ftW±PB^6JW: A ! 

/Kb^>«ss«:» , s'*m2iB*B»*cauBi/. bib 
anwwhcj: omajJH«4mav-A/ f h > 
t «tt«kr ^> c 4 4 * *w 2 xii^ 3 cewa 

n. MM A I A IJROMCO 

x ^#>yr*4C4 *4*«4'S'&» 1 <3>#6W<CK«tO[> 

cc Mgaseswcfein^m^^xii^, ubicm- 
m^A 1 M«[>M«a»ku*cx ? ^> &xii£wir 

aurtt»««:JB.«Tr*x!i<?>^ > maHQ4:v«r« 
^a^4i/t:ffli»fcWx^^>^tt*«:«t/fc**, wr 
EHD«/r^xflnania^BiBA 1 «to*ia«:x-? * 

1k*X* HIEMx? ^>ytt«*»*Li:BIIEHDrtcc 

ws3W@w*s!txs4. nenaft®iH2ma4tf 
iir«MmH*sjirr«x«4cin'«» 1 ®»w 

CCE«WWB h 9 >W jrCDHS^ICJ:^ r^fi^^ 
«MSt?* d>te<44>S±S©WS**SA 1B4 

& -> * 6ina±tt«tt»: *f o r , MB v - a/ f u ^ 

>*fiS«: j*^*«EX««:R|BStcaffi (/, UiSi§BJ«S 
BBc J: 0 BVEJiSBSS 4MB v — A/ F u ^ >^S4 « 
mfrr*C4««4? *»5. »6XI*W7©«6ffiKi 
E^#K h ? yi>A '?<o%mi$mz ^; -7 r^s£^n, 
^9 k, msswssMa 1 t ojsxaz n OM^CAA 

C4*<$m4T*»l f IV 2, M3, ^4, »5. » 
6, *7XI*W8^»W«2tt©»Mh^>^i5r<)!>« 

[ 0 0 1 0 3 

AK«4ft-?XC»4TFT©y-A/KU^>««43l 

[ 0 011] itn^JSM^A i wcJttti/raws* 

114 <m TA»«C 3 > ^ * h M» ^tl 4 C 4 ftSftMftK 
^V-A«W«J*iB^«)|ft*Sn4t4<>CC. s§^« 
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SM. *AttITO«1>ZiiO«tt=i>*^H4CDAC' 
[ 0 0 1 2 ] L C 4T\ A 1 tt©x * * > ?H|KSB£ 

J: o a i fli^«f Kx * y*n&fc», M 

4HPrt«!>A lM0MttB&*^«>« ( CC'««E)r. HQ 

$ n fimM^HHicDMHtt ay>«! < * o . iMtt 

[00 13] IK, UUVA Uft4&<?'tt*«TFT 
(^V-a/ KM >@64iSW«^44#i|»?41l&K 
A 1 »(D*Jg*B*U *i'tt»«Bt«JS(/fc«i*« 

MM>x 9 *> j^K*>gftBt{fca*<A ! JgO^ffiA^ 
Kfc£<*n, ttir'tt. jra«m4^ttB0KM«tt& 
«*.i*a««*«i3>»^Htfl[>fti»Mo, Ti, T 
a. CraXttlTOKfc^UHll/rv^X*, B9W5 
«4 v-*/ KM >M«M<E)4Mltt#Jt< ft 4, 
[ 0 0 14 1C frUC J: 0 . i§W«^!S4 V -X/ K L, A 

*3<fiWfr4C4*t?&4. 
[ 0 0 ! 5 ] 

< 1 > 1 4>£ttfll 

3 ^OS91>fiUb^ T F T v h 'J * X 

^BasnfeKCD^^wsjttsrTBat 1 **. ^3 

c>4, cetw. i^H*4*n<c««tf *y-na 
tow k i' ^ i/^tc-w-ciMrr *. 

[0 0 1 6 ] B3Kfcl'C. 37bli I TOm (JSWWS 
■>*6«4«Mfi'C. ■Wtti37bttTFT©y- 
ASS <v-*/KM>«S> ±©2oce>MP36I)» 
*ftUi:y--**S4*HftT4. 2 3ttTFT©*W 

4VC <, » 4 0 2 4 i* ^ < X 7 4 > 2 3 4 #*£T 4 

hs*e\ h^*2 4 wc— ^py- h;<*? 

4> 2 39*811(3416. 

[0 0 1 7] 3 8i*TFT<ETM>^fe*/rt/CTF 
14*1**6 KM >t?. @H±«#i€jk& 

A/Cl>6«B*0T F T<ft K M >MW*4l*h*M* 
S*VCl'6« 3 21* KU-/>^5^3 8 48$* 4 

>$£*C\ ft KM >&*3 2 WWC-o© K 
*>MA5*>3 890 i ««*34l4. 3 4tt#*xSfi 



(4) tiH*?-2 63?0 0 

ifcy- ttHHtertl/C KM>**3 2fitfv-x 
33a SCX KM >@&£33b 4H(;ttttt\ KM> 

a* 3 2 £RinKSJttdn/cWMB«>±ma^ * 
. *>vp>/- h ma ^ > 2 3 ccttfTi/trsasnr 

[ 0 0 18] C©±«Sff 3 4 ©T*<C 
■tftOrTttmfaMWSnTbQ. ±*Sffi3 4 4 
T»«ai^»a-7ri*4»(Kt, J:S|i?ift3 4/gfa 

10 4, *fc, ±»«S3 4«2-^WBP36c»«:/H/rH 
Mft37b4ttttbr^4. B»6fi37b47H 
ntotfUW £ ft 1>X Mmt 67B5M) ^ * >Stt4 t*H 
SffiS 37 b 2 * & 6*£tittl 2 > 

r>-^^1S.^T4 < > Kvc. SlR^S«5«H03>^> 
1ft*v-xtt33a fcftaK 0r?ftftBi02 >^>^4 
Jt5U(CA4C4R:*6. C*IKJ:0. SEteff-tt^WT 
4aaS^a>^>W«SO«^«:»«!ri/, sa^^ 

co£pmsc[)K Ate j: 4 arn^WM $ n4. 

[0 0 1 9] 3t«c, ±ia@3c^TFT-?h y 
20 .«r4, *»?B«>» 1 ^tt«<D»a*ftK:^^H 1 

< a ) , (b). B2 (a), < I) ) £*JRl/&3»S6M 
^T4 0 ftBB^i££^6KU^>«*« f iaSRtf, >/ 
-h«*«8A^Sn4 0 KM>«*W*B3©A-A 

mm icim I, , mam® t f t siu^ia 3 <j> b - b m 

& t fom<>c$m b . H3R^tttt«S«ttltBI 3 (DC - c « 
&jS0CctS^U. y-h«*tfliH3CDD-D«IKfflH 
cc$8^T4o 

[ 0 0 2 0 ] H 1 < a ) lc*?£ WC. 9mUtf5*Mt 
« (BUMS) 2 1±(C. y-h@ffi2 2 4, m 
30 S2 2 4tttftr*i'-I»'<x?4>2 3&, ^'-h^'X 
7^>2 3 4gSSf4^-hffi*2 4 4, tllWSOT 

mi2S£«Mr& cn5<^>^*>>/-h«S2 2 

»TiB^6a0, ftttr^TTiWRWCOTiHt 
**ST4A ! B©2H«>«*R^6Ja4 0 
[0 02 1]^^T, y-h«S2 2, '/-K'^^-Y 
> 2 3 . h 2 4 ZFFMM 2 5 *t49t U r « 
)^4000AO^ 'J ^ >gib.«2 6 **?X-*C V D^CC 
J: 0 VAST 4. Jttto, h€S2 2±OS/yn>Sft 
1£ 2 6 ti h afittlg 4 Jtt 9 , 2 5 ±(0 > >J 3 

40 >aibB2 6«tttt*Stt»J84^4. -X^X 1 . RID 
150 -500 A0C'7€,^7 7^i^J a>!B (a-Sig; 
ttff*«(*a> 2 7 4M«K1200A«0^ I J ^ >^fbfii^ 

[ 0 0 2 2] B^VjiCC J: 9 7B^>^ ^ h 

mmbxy- tmm 2<d±*k, h«®2 2 

<R i E) CCJ:0. b^Xh!g^^A^4Urs/ 
so «3>inatx^>yu K^t/T^t^ffiSIR 
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{ BHF ) «|H»fc9x* hx**>ytcj:*)|5*l/C 

[ 0 0 2 3] * + *JhR&B2 8£CX a - S ■ B 

2 7±CCCVD£cj:QBBft6 0 0A4>n' a -Si 
B2 9**&aU*tft X>< ? JftfcJ: 011)^8 0 0 A 
0>TiB3O*».*U &C>T&S&»CJ:0. Till 

3 o±u<um& o o acc'A i B3 i mm?*. *i* 
^*>x?*>y (rie> ccj:o. «fcccBasn 10 

fc?BCT4>l'£>Xl k B*?*»4L/C. AIB314T 
i«304n* a-S iK294a-S >B274£ii 

$iBKx?*>yu iSr^o 

[0024] Cftccj:*). a-S iB27*&ft*^ 
>t>*#<MW*«IM27a4, !Uf¥«fU27acctf 
Sft<?ftfcn # a -S !«2 9/T »H30/A 1193 1 
^6a*v-^Sft33aatf K H>»ft33l)4. a - 
SiB2 7/n' a-S i«2 9/T iB3G/A !B 
3 ia>6ft*FH >4. a-S»®27/ 

n* a-S i«29/Ti«30/A 1B3 1#«JH<5 20 
tote K >*§rP3 2 4#B«8n*. 

[0025] KW>ffl*3 2, nw>^7 
TFT, MlWTC±att3 4*iHK/C7? 

X-7C v dsk £ o mm&mmt ux<D&m^2oooko> 
i <b> tc^Ti:^cc, -^m™<Oi'*JXYvz>?i'Cgr} 

(kB3 5*aBR»K:x^#>yu isii/tr, kh> 

18*3 2. TFT4>y~XB&33a. ±«S«3 4±fl> 

ij 3 >g[f k» 3 5 £BD36a - 36c £ 4 4 h 30 

oc. Hg* 2 4 ±fl>y- b ffiSSSig 2 6 Rtf f l> 3 > 
ttM3 5CHD36d*»tiB'*. CtlKiO. BP 36 
a^36CCW6SWCA !II3 ljWltt. SftBa36d4>ti 

sucy- 4<^>a i n»3ift«, 03^1/. a ! m 
©sate t*x ? ? > m&mz>®£&*> »j , * 

[0026] C©**, I TOB&»GU/fc«S£. 2 > 
(a > £BP35a--36d*/ri/CJ£fiB© 40 

Aiitx?f>m. cnoc^o. rap36a-36c 

©JSSfc: T » M 3 0 tffttii L , £ fcMP 35d fl>Jgg[icc ¥ 
-h«*2 4©TiB^*n* 0 C©4*, AlStox 

[ 0 0 2 7] »c»T\ BJifa8 0 0 A<D ! TOSSXttZ 
W&UMk. gi" f ->A h-?A*KS^l*T i TOBX so 



KHT7-2 63 7 00 

i*z a og*flfcft£x I*, ma 35a -36ct & 

37a4, 7-*«tt33a£tf±tfSSB3 4 4#*T4® 

awfi 37 b <t . y- h ffi* 2 4 <t ttttr & h^ifflo 

«Si37c 4&XM?*. 

[ 0 028] w±<oj: 1 omzmaz 

&TFT*l i )*AQ>$t&j7&u:£ti^ 02 < a > cc 
«T*^K % ±IK>2B#T »B3 0/A !B3 1 4ft 
K U-/ >ffi*3 2, TF T«'V-^SS33a , 

±.mm 4R»y- ^*2 4 4 1 to«4 

«H(^ A ! B3 ! **R£(/ V A 1 H3 I ^OC-Tiil<?> 

T iM3 0««mnor^« o 

[ 0 0 2 9 ] T i B3 0 m&A ! B3 1 ^CCtt*5UtT i 
T 0!S37a -37c 4«B 1 Cft»ft a > > * h ^f»6n& 

x > yaw* v -*m® 33a vcdkb^ ^r^* s n 

^44^>oc, I TOB37a -37ctt3>* > H4©m* 
T i SS3 0^4CC«!i*^Hlte4ft^ 
[ 0 0 3 0 ] C noc J: »i . BttstttA^S^d *MWJ 
I/. ««Ht«i«:/]v8<««l/r, ■**»Ki*>&i> , C- 
tliC SHJg kl*E^A^ ^: ^ CC 1/ . BH4>gH*£X 

"MHfi^B 0 ©rt±«:H * C 4 A5t?* -So 
(2) *#fefl<Z)IK2<?>*ttpi| 
*ftW>»2©*ai[«ICi:oi»t:B4 < a > - < c ) 

[ 0 0 3 1 ] 02 { a ) 1 p J fiD36 

a-36d^r/rUTA ! B3 l^x ^^>yo. |^*^ 
&XfICCfc^C. K9^Xy^>5^CfltA !B3 1^4 
A 1 B£3 1 ^CCTjft<?>T i 883 0«&ttx ? y«WB 
«tt*»4^4l*fc». A !B3 l«CE>X7^>y«> 

A 1 K3 1 txy^>yr*&» % Ja»l/fc:«K<CJ:0 

[ 0 0 3 2] C<D*&&, H4 { I) ) ICnftX *>IC. A ! 
B3 \WM F*?f>yjMS0 1 Bn««B3&<OB 
□ 36b, 36cMJ:4 ^>J£< A ! B3 1 jMS*£3tvcBQ 
36b, 36crtCC«fe156if*B3 5C[>fllJii^6BBa&ttB3 

5©to*«-ca i B3 1 v&mmwmtz. 

X. C<D®%X?m&±l>Ztc&>, 5BD36I). 36C&I4 
fiZU*C i TO»m«SWc«l§, ! TOB<^> 

is«*aaaw<ft*. 

[0 03 3] C««Mt«BxB^^c^ »2®**« 
t?«. 04 <b) cc^-rJr^tc, ^x^hx?^>ytc 

i:D^P36l). 36C«:/rUTA ! B3 l*X?r^>yi/ 
fef^. CF, +0, #**Bt'fc*"5*JUK5«fx-,* 
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ctratw-aiaww*. 05(a) jzitc. ma 
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06 (a) - (c) Ji^4©.*ft««:o^r*TWfflB 
r-^^o Ml©*jWHfl>B2 (a) Kn%?BP36b. 35 
c*»flW*IB0>», 06 (a) *MWJ:*K. 

36b, 36Cft«ai/fc±*©US>*hB«ft*t/. •€-<& 

ft. 06 < b ) toft* J: 5 fc, ±ffiK I TOB <«S 
A) 4 1*WT4. 

[0 03 9] JSc>T, 136 <c) K*TJ:^cc. I TO 
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TO tfB¥7-263700 

10 

A 1 S3 1 «f*©»3aK«*Cl*tt*r*C £**H8SfcA 
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CC. RQxb. 36c £fi2s£Ufc 4 &CDU*>A h & <0x 
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[0042] -X\<*X\ 08 (a) KiRTJ^tc. 
h«4 2*tt*t , *o c©4», h*7ic«fcon> 

20 A h«4 2±©«SB4 3©JWK**Sn, BD36b , 
Kcftcc£A£ftrWcMoM. Ti». TaK, C r 

t^C. 08 (b)CC^^^cc, ^BKBCXiTOS* 
RKl/Aia, ^Jr-->? f Ut:HaWff37b«:»««' 

CO>6*. HP 36b, 36crtOI TO* <iS!*»S 
M) 37b(«MM43a. 43b±fc«fc3ft&fcafi>. 

[ 0 0 4 3] U±<E)J: ^> «C. «MKDil3 -»5CD*ft 

30 B±B^AlB3l£<T9 , C^TFTa>y^«S33 
a Rfft|lMB«>±«SB 3 4 4 1 T OB 37 b t Zftm 
?t>mc, A1B3 14>M*R£U. *c*ttAlB3 
l<C^S*Kr*UfeftMoS. Tift Tai, CrB 
X«I TOB^fettiaWB^a. 43bt*BU'Cl* 

[ 0 0 4 4] ffi->t, MBttl^x ^> ^«a^>i« 
BMkB^y-^«ft33a5s©«a^6B*$n. ^cC^ii 
A 1 B3 l±ft!«BB4 1 *«J«L/fc»C<«»*B4 ! 

StfA ! B3 l cc*@^ii«ot:R*3n % ttctt ! T 
40 0»37bl*3>»i7 httoAc>B. T iB. TaS8, C 
rBXttl TOB^&««««B43a, 43b6ttttdn 
i TOB37biv-^SS33aqF«W©«5RW 

[0 04 5] CtliCj:*). I TOB37b4v-^*ft33 

$<fBvr«C^f»^ CW. TFT*S»ff3 

50 «±«B&£&#fCft6. 
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